For a connected topological manifold M we define the noncoincidence index of M, a topological invariant reflecting the abundance of fixed-point-free self-maps of A/. We give some theorems on noncoincidence index and compute the noncoincidence index of the homogeneous manifold U(n)/H, where H is conjugate to U(l) k X U(n -k).
Introduction. Let M be a manifold (connected locally Euclidean
Hausdorff space). We define the noncoincidence index of M, #M 9 as follows. If M admits k fixed-point-free self-maps, no pair of which has a coincidence, set #M > k + 1. If #M > i for all /, put #M = oo; otherwise, #M is the greatest number / with #M > i. (This definition is inspired by [5] .)
Evidently a manifold has noncoincidence index 1 if and only if it has the fixed-point property. On the other hand, if a group G acts freely on M, then #M > card G if G is finite and #M = oo if G is infinite. In particular, any connected nontrivial Lie group has noncoincidence index oo.
As we see in §2, many manifolds besides Lie groups have noncoincidence index oo. In §3 we show how the Lefschetz coincidence theorem can be used to put a finite upper bound on #M for certain compact oriented manifolds M. These results are used in §4 to compute the noncoincidence index of the homogeneous space U(n)/H for H conjugate to U (\) k X U(n -k). Section 5 is devoted to proving a classification theorem for endomorphisms of H*(U(n)/H\ Q) which is needed in §4.
I thank my colleague W. Homer for greatly improving Lemma 5.3, and I thank A. Dold for some helpful observations. 2. Sufficient conditions for #M = oo. In this section we give some sufficient conditions for a manifold M to have #M = oo. The following result gives some easily checked homological conditions. THEOREM 2.1. Let M be a compact manifold. Then #M = oo if either of the following is true:
1. M has nonzero first Betti number, or 2.χ(M) = 0.
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Proof. For (1), see Corollary 5.1 of [5] . Now suppose χ(M) = 0. By 
Then i^(0 > N(t) > 0 for ί > 0, and /•(*), #(0 -> 0 as ί -> 0. Choose 0 < ^ < **-i < ''" < *i < 1 so that JPC^) < #(/,_!): then
is a set of k fixed-point-free, noncoincident maps. Since we can do this for any A:, #M = oo.
From the preceding result, we see that any odd-dimensional compact manifold has noncoincidence index oo. It also follows that #M = oo for any compact surface M, except M = S 2 and M = RP 2 (of course #RP 2 = 1, and we see in the next section that #5 2 = 2). The next result gives another useful sufficient condition for #M = oo. THEOREM 
Let M be a compact manifold which admits a fixedpoint-free nonsurjective self-map. Then #M = oo.
Proof. Let/: M -> M be fixed-point-free and nonsurjective. By Theorem 1.11 of [3] , there is a path field nonsingular on the image of/, i.e. a map s: [0,l]XM^M such that s(0, •) = id M and s(t, •) fixes no point of f(M) for t > 0. Let d be a metric for M and take e > 0 so that d(f(x), x) > ε for x e Λf. Then there is some ί 0 > 0 so that sup d(s(t, x), x) < ε for / < t Q . Now proceed as in the proof of 2.1; set
(note /(Af) is compact) and choose 0 < t k < t k _ λ < -< t λ < t 0 such that F(t t ) < iV(r,-_!). Then there are k fixed-point-free noncoincident self-maps of M given by
x ->s{t ι9 f(x)) 9 
< i < k.
Since k is arbitrary, #Λf = oo.
The Lef schetz coincidence theorem.
In this section we show how the Lefschetz coincidence theorem can be used to put a finite upper bound on the noncoincidence index in some cases. As we see in the next section, such an upper bound combined with constructions of fixedpoint-free maps often gives the noncoincidence index exactly.
Throughout this section, M will be a compact oriented ^-manifold. We shall use the following version of the Lefschetz coincidence theorem: for a more general statement, see [9] . Proof. By the hypothesis, there is a set S of k pairwise noncoincident fixed-point-free self-maps of M. Let /, g e S. Then /* and g* are compatible elements of LZ(M). We have/* Φ g*, since otherwise
Thus, {/* |/ e 5} is a set of /: pairwise compatible elements of LZ(M). 
(We can assume n = 0 or n > 2: in the former case we write F(l k ) instead of F(l*,0).) It is proved in [7] that #F(l k ) = k\. In this section we compute #^(1*, n) for all k and n.
The manifold jF(l\ n) can be thought of as in the space of k~tuples of orthogonal lines in C n+k . Thus, there are maps
given by picking out the /th line. If we let / G H 2 (CP n+kl ; Q) be the first Chern class of the canonical line bundle over CP n+k~ι and put t t = τr*(O, we have the following description of H*(F(l k , ή)\ Q) [1] .
where h i is the /th complete symmetric function in t l9 1 2 >...,^, i.e.
There is a free action of the symmetric group Σ k on F(l 
. From [7] we have the formula Now the spectral sequence of the fibration where G k (C" +k ) is the Grassmannian of A -planes in C" +k , collapses for degree reasons. Thus
additively. Now H*{G k (C n+k ); Q) can be regarded as the invariant subring of H*(F(l k , π);Q) under the Enaction, and fi*(F(l*);Q) is a quotient of /ί*(i Γ (l fc , «); Q) (the projection is the obvious map sending
; Q) which multiplies dimension 2/ by m\ and gives rise to the corresponding h°m on H*(F(l k ); Q). Since trace is multiplicative on tensor products,
It is well known (see e.g. [1] ) that and this together with (2) and (3) Proof. The statement about #F(l k , n) for kn odd follows immediately from 3.3, since LZ(F(l k , n)) has 2k\ -1 elements by 4.3. Again by 3.3, to prove the statement about #F(l k , n) for kn even it suffices to show that any set of pairwise compatible elements of LZ (F(l k , n) ) has at most k\ -1 elements in this case. Suppose kn even and let S c LZ(F (1^, n) ) be a set of compatible elements. Let
we must have σ'V ί Γ for T e ί and σ e // (here Γ is as in 4.3). But then, if we take p e Γ, we have op & K for every σ e H: hence card /f + card K < k\ 9 and the conclusion follows.
Next we show that the inequalities of 4.4 are equalities. To do this, we construct fixed-point-free, noncoincident maps. For any even number 2r, define/: C 2r -+C 2r by Then / is a conjugate-linear map of C 2r with / 2 = -id. Under the evident identification C 2r = H r , we can regard / as multiplication by the quaternion j. Any subspace of C 2r invariant under / can be given the structure of a quatemionic vector space, and thus must be even-dimensional (cf. the proof of Theorem 1 of [6] ). Further, if ( , ) denotes inner product, (4) (Jυ 9 Jw) = (w, υ) for υ 9 w e C 2r .
Thus / preserves orthogonality. Proof, Since there is a free Σ k -action on F(l k , n) (i.e., permutation of lines), we have #JF(1*, W) > k\\ together with 4.4, this disposes of the case kn even. Now suppose kn is odd. Then n + k is even, and we have the map J: C n+k -+ C n+k defined above. Consider the 2k\ -1 self-maps of We claim these maps are fixed-point-free and pairwise noncoincident. Clearly the maps in (5) are fixed-point-free and pairwise noncoincident, and the maps in (6) are pairwise noncoincident. Suppose now we have a fixed point of a map in (6) or a coincidence between a map in (5) and one in (6) If a x = a 2 , this evidently implies a λ = a 2 = 0. If a x Φ a 2 , then (1) By the argument of the preceding paragraph, these equations imply a γ = a 2 = a 3 = 0 unless n is odd. In this case, (2) gives a 3 = -β 2) (4) gives a 2 = -a l9 and (3) gives a x = -α 3 : but then a x = α 2 = a 3 = 0. It is now clear how to prove the result by induction for any r > 3.
As noted in the previous section, H*( Then 7τ* sends t t e # 2 (F(l*-r , n + r); Q) to f r+I . e H 2 (F(l k , n)\ Q) for 1 < / < fc -r, and is injective since the spectral sequence of the fibration F(l Suppose n > 2. For each i from 1 to /c, we define the weight of / to be the cardinality of {r\p(r) = i and m r Φ 0} ? i.e., the number of t r that / maps to t x with nonzero coefficient. The following result is the key to the proof of Theorem 4.1. PROPOSITION 5.4 . Let n > 2. Then i has weight at most \for\<i<k unless k = 2 and n is even. Ifk = 2,n is even, and q e (1,2} Λ&s weight 2, then f has the form Proo/. Suppose # has weight w > 1. Then at least w -1 of the ί z are missing from the image of/, and by 5.3 (6) /(*,) = 0, 1</<H;-1, in Q[t l9 ... 9 
t k ],
We can assume t l9 t 2 , . ,t w map to t q with nonzero coefficient. Examine the coefficient of t q + ι in (6) REMARK. The case n = 0 is disposed of in [7] , where it is proved that all endomorphisms of H* (F(l k For n even, this shows all the m s are equal. For n odd, it is also necessary to inspect the coefficients of terms t?t s , r Φ s, in equation (5) The Supporting Institutions listed above contribute to the cost of publication of this Journal, but they are not owners or publishers and have no responsibility for its content or policies.
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